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Abstract 
This study aims to determine the ability of cooperation and communication student by applying a chemo-entrepreneurship 
learning approach. This study was conducted to the students of secondary school that uses descriptive analysis method. The 
ability of cooperation and communication of the students was assessed using three assessment instruments, self-report; peer 
review and observation sheets. They are made based on seven indicators, be responsible of the task; create a conducive 
atmosphere during the discussion; take part in decision-making; respect the opinions and decisions of the group; express ideas 
clearly and effectively; choose suitable words and the good intonation; respond to other interlocutors positively. The results of 
this study indicate that chemo-entrepreneurship approach (CEP) can be applied to improve the ability of student's cooperation 
and communication.  
 
© 2014 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the Sakarya University. 
Keywords: Communication skills, Cooperation Ability, Chemo-Entrepreneurship 
 
 
* Corresponding author. Tel.: +62214896669; fax: +62214894909. 
E-mail address: maria.paristiowati@unj.ac.id 
© 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the Sakarya University
1724   Maria Paristiowati et al. /  Procedia - Social and Behavioral Sciences  174 ( 2015 )  1723 – 1730 
1. Introduction 
Education of secondary school aims to prepare students for higher education, but based on BPS data on February 
2012, the number of workers of secondary school graduates in Jakarta 1.09 million people (23.05%) differing only 
slightly from graduates of Diploma and University of 1.13 million people (23.89%). They are not supported by 
adequate soft skills, such as personal skills, social, communication, and self-management behaviors (Klaus, 2012). 
In anticipation of these conditions, learning at secondary school should provide sufficient portion to develop 
students' soft skills. 
Learning of chemistry in secondary school has scope to recognize, respond to, appreciate and understand the 
science, develop scientific thinking habits such as critical thinking and creative, independent, and have a positive 
attitude. So that learning chemistry can be used to develop student's soft skills, especially interpersonal skills 
consisting of the ability of cooperation and communication. Interpersonal skills is the ability that allows a person to 
work efficiently with others without personality conflicts (Shahani). 
The results of observations at two different schools suggesting that the ability of student’s cooperation and 
communication still need to be improved. At secondary school 8 Bekasi respectively were 39.45% and 52.76% and 
at secondary school 43 Jakarta were 55.34% and 64.67%. Based on this, it is necessary to make chemistry learning 
approach that touches important aspects of learning. The purpose of the chemo-entrepreneurship learning approach 
abbreviated CEP is to motivate the students to have a scientific attitude, creative thinking and innovative so they 
have the entrepreneurship spirit (Supartono, 2006). This approach is expected to learn more enjoyable chemistry and 
provides them with opportunities to optimize their potential to produce a product. 
The research by Booysen and Grosser (2008) and Lavasani (2011) give the same conclusion that the cooperative 
learning will improve the social skills of students. Social skills are associated with the ability to socialize with other 
people. It also can be compared with interpersonal skills. In this study, there will be analysis student’s interpersonal 
skills, especially the ability of student's cooperation and communication through chemo-entrepreneurship learning 
approach. 
2. Methodology 
This study used a descriptive analysis method with the aim of analyzing the student's interpersonal skills, 
especially the ability of cooperation and communication through chemo-entrepreneurship learning approach. It was 
conducted at secondary school 39 Jakarta with 40 students grade XI as a sample. 
The indicators of ability of student's cooperation and communication in this study include: (1) be responsible of 
the task, (2) create a conducive atmosphere during the discussion, (3) take part in decision-making, (4) respect the 
opinions and decisions of the group, (5) express ideas clearly and effectively, (6) choose suitable words and the right 
intonation, (7) respond to other interlocutors positively (Teodoro, 2005). 
Implementation of chemo-entrepreneurship learning approach is basically through several phases of activities: 
(1) face to face, (2) group discussion, (3) literature review, (4) planning to produce the products, (5) experiment and 
written tests (Setyo Rini 2011). These stages are common steps that are designed based on the primary purpose CEP 
learning approach that can develop new competencies ie entrepreneurship competence. 
The data obtained in this study is the result of self-reporting, peer review, and observation. Data collection was 
performed three times that at the first session, the fourth, and the eighth. Description of the activities of each session 
as this following: 
a. The first session, learning activities is conducted in the laboratory. Students in a group make mouthwash 
and the sink cleaner after the teacher explains about the concept of molarity.  
b. The second session, each group must present the result of previous experiment.  
c. The third session, the students do the experiment about the factors that affect the rate of reaction, and then 
they present the results.  
d. The fourth session, the teacher explains about the factors that effect of reaction rates through video about 
making economic products related to the subject matter. 
e. The fifth session, the teacher elaborates the catalyst in daily life using video about producing the economic 
products associated with the learning materials. 
f. The sixth session, students in a group discuss about the reaction order and the provision of project 
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worksheets manufacturing economically valuable products. 
g. The seventh session, students have individual quiz about the order of the reaction rate equation. 
h. The eighth session, each group presents the products. The other groups give feedback and critical question 
i. The ninth session, students have assessment about the chapter reaction rate. They are ready to administer 
the exam with conducive atmosphere. 
3. Results and Discussion 
Data of the ability of student's cooperation and communication obtained from self-report, peer review, and 
observation which include seven indicators. The three types of questionnaires are used to triangulate the data. Before 
the lesson begin, the student complete the self-report questionnaire. At the end, the students fill in a peer review. 
During the learning process, the observer fill in the sheet. Description of the research findings as this following: 
3.1 The ability of responsibility of the task 
The ability of the responsibility for the task group are on excellent criteria. It can be seen that any task assigned 
by the teacher tend doing equitable division labor. Nobody is more dominant in the task group, and no student who 
rejected the division of tasks assigned according to the agreement of the group. 
 Table 1. The First Indicator Data 
The Data Collection Questionnaire Percentage Criteria Conclusion 
First Self-report 85% Excellent  
Good Peer Review 80% Good 
Observer 76% Good 
Second Self-report 87% Excellent  
Excellent Peer Review 82% Excellent 
Observer 79% Good 
Third Self-report 88% Excellent  
Excellent Peer Review 85% Excellent 
Observer 84% Good 
     
3.2 The ability to create a conducive atmosphere during the 
discussion 
In the second indicator, there is an improvement of each data retrieval. The students have excellent criteria at 
the third data collection. All of data criteria is increase from good becoming excellent at all of data collection. It 
happened because the students begin to see the compactness and good cooperation in carrying out the tasks of 
learning of the reaction rate. They are used to working in a group and cooperating during the learning. It can be seen 
starting from the seventh meeting, the students are already familiar with the lessons and sitting in their group. 
Table 2. The Second Indicator Data 
The Data Collection Questionnaire Percentage Criteria Conclusion 
First Self-report 75% Good  
Good Peer Review 72% Good 
Observer 72% Good 
Second Self-report 78% Good  
Good Peer Review 74% Good 
Observer 76% Good 
Third Self-report 82% Excellent  
Excellent Peer Review 83% Excellent 
Observer 83% Excellent 
     
3.3 Th
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e ability to take part in decision making  
The achievement of the students in the third indicator is more than 76%. There is an improvement in the criteria 
of either being excellent at all the data collection. At the beginning of learning, students tend to just finish the job by 
himself. Only a few students who are active in group discussions. Before that, they are looking very passive then 
become enthusiastic in the group during the learning process further. They have started to be good interaction 
between members of the group and become involved in the decision making. The improvement of the ability of 
cooperation and communication is noticeable when they start to make the products of economic value and present it 
to the class as described in the eighth session. All of members in each group appears to hold the products they make. 
It proves that they decide together to make and present them.  
Table 3. The Third Indicator Data 
The Data Collection Questionnaire Percentage Criteria Conclusion 
First Self-report 75% Good  
Good Peer Review 72% Good 
Observer 72% Good 
Second Self-report 78% Good  
Good Peer Review 74% Good 
Observer 76% Good 
Third Self-report 82% Excellent  
Excellent Peer Review 83% Excellent 
Observer 83% Excellent 
     
3.4 The ability of respect the opinions and decisions of the group 
 
The achievement of the students in the fourth indicator is more than 76%. Increased achievement occurred on 
each instrument and data retrieval. The ability of students to respect the opinions and the decisions of the group is 
good criteria. During the beginning of the process of learning takes place, students tend to be less active and lack of 
closeness among members of the group. It causes the students have less respect the group's decision. However, 
when the teacher announces the best group election, it improves the student's motivation and raises the spirit of 
cooperation among members of the group. When another group is announced as the best group, another group is 
clapping and encouraging them. This increased capacity is also evident from the data obtained. 
Table 4. The Fourth Indicator Data 
The Data Collection Questionnaire Percentage Criteria Conclusion 
First Self-report 81% Excellent  
Good Peer Review 76% Good 
Observer 76% Good 
Second Self-report 82% Excellent  
Good Peer Review 78% Good 
Observer 78% Good 
Third Self-report 84% Excellent  
Excellent Peer Review 84% Excellent 
Observer 84% Excellent 
     
3.5 T
he ability to choose suitable words and the good intonation  
Table 5. The Fifth Indicator Data 
The Data Collection Questionnaire Percentage Criteria Conclusion 
First Self-report 80% Good  
Good Peer Review 70% Good 
Observer 72% Good 
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Second Self-report 81% Excellent  
Good Peer Review 77% Good 
Observer 76% Good 
Third Self-report 82% Excellent  
Excellent Peer Review 83% Excellent 
Observer 83% Excellent 
     
In peer review, an increase of the achievement because of during the learning process they are required to talk 
actively and cooperate.  The improvement also seen by the observer. There is the concordance in the data between 
the peer review and observer. The increase is very visible in the eighth session. At this session the students begin 
confidence in communicating. The sound volume is quite loud in conveying ideas, answer questions and provide 
questions with a choice of words that are easily understood by other students. 
 
3.6 The Ability to express ideas clearly and effectively 
 
There is an improvement of the data collection from the first up to the third on every instrument. It is happened, 
because they begin to have good communication skills. At the time of final project presentations and answering the 
question, almost all students be able to express ideas clearly and effectively. 
Table 6. The Sixth Indicator Data 
The Data Collection Questionnaire Percentage Criteria Conclusion 
First Self-report 72% Good  
Good Peer Review 70% Good 
Observer 70% Good 
Second Self-report 76% Good  
Good Peer Review 74% Good 
Observer 74% Good 
Third Self-report 82% Excellent  
Excellent Peer Review 83% Excellent 
Observer 82% Excellent 
     
 
The increase can be seen starting from the fifth session. At the session, began to occur frequently asked 
questions among students. In discussion, the students speak clear and straightforward in conveying his ideas. At the 
eight session, most groups make little notes to record the questions at time of presentation. Each member of the 
groups look very ready to present the results of the group discussions. 
 
 
3.7 The ability to respond to other interlocutors positively 
 
There is an increase in the achievement is high enough on the data from the peer review and the observer, as 
well as data from self-report an increase, although not as big as peer review and the observer.  
Table 7. The Seventh Indicator Data 
The Data Collection Questionnaire Percentage Criteria Conclusion 
First Self-report 76% Good  
Good Peer Review 72% Good 
Observer 71% Good 
Second Self-report 79% Good  
Good Peer Review 77% Good 
Observer 77% Good 
Third Self-report 82% Excellent  
Excellent Peer Review 82% Excellent 
Observer 82% Excellent 
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The student's ability to respond positively to the other persons is quite well. Students are able to give a good 
rebuttal and respond to the arguments given. Students tend not to interrupt one another during the discussion. The 




3.8 The ability of cooperation 
 
Based on the data obtained by referring to the first indicator until the fourth indicator, it can be concluded that 
the ability of student's cooperation reaches more than 75%. On self-report, students are already in the excellent 
criteria on the second data collection. In peer review and observer have excellent criteria on all data collection. 
because when the students fill in the questionnaire of self-report suspected that the results will be included in the 
assessment or the students fill in it in a hurry. Data generated through self-report, the first data collection is 80%, the 
second is 82% and the third is 85%. On peer review, the first data collection is 76%, the second is 78% and the third 
is 84%. Based on data from the observer, the first data retrieval is 75%, the second is 78% and the third is 83%. 
Table 8. The Data of Cooperation Ability 
The Data Collection Questionnaire Percentage Criteria Conclusion 
First Self-report 80% Good  
Good Peer Review 76% Good 
Observer 75% Good 
Second Self-report 82% Excellent  
Good Peer Review 78% Good 
Observer 78% Good 
Third Self-report 85% Excellent  
Excellent Peer Review 84% Excellent 
Observer 83% Excellent 
     
Achievement of the ability of student's cooperation tend to be good criteria. At the beginning of the learning, 
there is lack of fair division of tasks and less interaction among groups. It leds that the decision of group obtained 
only from students who are very dominant. During the learning process, the ability of cooperation is increased. The 
students are getting used to learning in a group. When the teacher announces the best group, all students appreciate 
the results obtained from others. All members of the group applause for the best one and encourage itself to be the 
best group too. 
 
                                        
        Fig 1.  The Data of Cooperation Ability 
 
3.9 The ability of communication 
 
To assess the achievement of students' ability in communication refers to the fifth indicator until the seventh 
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indicator that have been discussed previously. The percentage of the student's ability of communication is more than 
71%. There is an increase on every instrument and the data retrieval. All of instruments aligned to produce the data 
of the communication ability. The communication skill increases the criteria from good becoming excellent in all 
the data collection. It is happened because the student’s learning new experience and exciting for them. The 
improvement of communication skill can be seen when students present their final project and answer all questions 
asked from others. The achievement of the students on self-report is 75% the second is 78% and the third is 82%. 
On peer review, the data generated in the first data retrieval is 71%, the second is 76% and the third is 83%. In the 
first data collection by the observer is 71%, the second is 76% and the third is 82%. 
Table 9. The Data of Communication Ability 
The Data Collection Questionnaire Percentage Criteria Conclusion 
First Self-report 75% Good  
Good Peer Review 71% Good 
Observer 71% Good 
Second Self-report 78% Good  
Good Peer Review 76% Good 
Observer 76% Good 
Third Self-report 82% Excellent  
Excellent Peer Review 83% Excellent 
Observer 82% Excellent 
    
The student's communication ability achieves good criteria. They have the ability to communicate well in 
choosing the word. Starting from the fifth session, interactions occur frequently among groups. The students ask 
many question critically. They are more confident, especially during presenting the products they make. 
 
                     
           Fig 2.  The Data of Communication Ability 
 
4. Conclusion 
The research was conducted at SMAN 39 Jakarta with the students grade XI as a sample, concluded that the 
improvement of the ability of the student's cooperation and communication happened through the implementation of 
chemo-entrepreneurship (CEP) learning approach. It can be seen from the achievement all of indicators of the ability 
of the student's cooperation and communication. The first indicator until the fourth indicator are the reference to 
assess the ability of cooperation. The fifth indicator until seventh are the reference to assess the communication 
skills of students. The indicator to increase the ability of student’s cooperation and communication is the 
responsibility of the task, create a conducive atmosphere during the discussion, take part in decision-making, respect 
the opinions and decisions of the group, express ideas clearly and effectively, choose suitable words and the right 
intonation, respond to other interlocutors positively. The ability of students in each indicator assessment criteria 
achieves well and the indicator responsibility for tasks achieve excellent criteria. Based on the achievement of each 
indicator assessment, the student's ability of cooperation and communication increase from good criteria becoming 
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excellent.  
The chemo-entrepreneurship (CEP) learning approach can be applied in developing the ability of student's 
cooperation and communication. It is because this kind of learning also requires students to continue to work 
together to achieve mastery of learning and good communication. 
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